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ferrous-saponite 

Background Information ^ 

Clean water U on. of In. mo.« fundamental reaources for human tad. In real y 

™nd water g* contaminated with — C >™ » °™ f £ 

mo —ante, aa 1 U — " ~ - — * «* ^1^^ 

Cr (DB The hexavalent chromium ( Cr (VI)) tn ground wuen, ts known to 
l^en^lyhaz.ndou.^, 2002 Science v M5 , 2024). Chrommm (VI) .a N» 
e — - (HD -•«**. and ~» * — — - « 

^renc. may be made to a publico by T.„or e, *,2000 Caya^nd CU, 
Mineral, v4 8 , 648 , wherem the hexavalent chromium is reducud hy dtthtonate t claya. The 

^hedof^lyandu.eeompitonofinnd.quatedateintermaofiu.pphcauon 

K^ence may be n»de to a pubttcation by Dtljeca et al. 1992, taorg. Chemtstry, 
y3 , 4894 wherein the trfvalem Cr is strongly sorbed b, montmorillonite, for the effecuve 
removal of Cr torn pollutant environments. The drawback is the technique deals only wth 
Bivalent Cr, which are less toxic compared to the hexavalent Cr. 

References may be made to publication by Kim et al.,2002, Environment,.! Geology, 
v42, 642 wherein the reduction of hexavalent chromium is effected by hydrothennally 
nltemd andeaite contains 11.8 %of pyrite. The draw backa ere that pyrtte-rioh andeaite is an 
effective reductant only its KC1 and KjSO, and also the absence of data on the quantity of 
reduced chromium in that publication. 

References may be made to publication by Parthasarathy et al. 2003, American 
Mineralogist, V 88, 1983, also Patent 0272 DEL2003 filed during 2002, wherein the possible 
reduction of hexavalent chromium is discussed. The draw backs are that they do not describe 
any technical detail of the conversion and the maximura conversion is about 50 to 60 wt %. 
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of hexavalent chromium. dichromate solution 0.04 

Still another object of the present invention is the use 

M ' yet another object of the present invention is the reaction is effected at a temperature 
in the range of 50 to 200° C for the period of 1 to 3 hours. 

sapooite for adsorption and reduction of hexavalent chromium, which would he ^ 
environmental management. This method provides a very simple procedure, which does not 

O 20 (OHk indicating presence of only ferrous iron in the sample. When the sample is trea*d 
with the 0 04 M potassium dichromate solution at 50 to 200°C for the period of 1 to 3.0 
hours, the hexavalent chromium gets simultaneously adsorbed by cationic exchange and 
converted into a less toxic trivalent chromium. 
Detailed Description of the Invention: 

Accordingly, the present invention provide an improved methodology for adsorption 
and subsequent reduction of hexavalent chromium aimed at the removal of chromium in 
water, which comprises, reacting dichromate solutions with ferrous-saponite clays at 
temperature 50 to 200° C for the period of 1 to 3.0 hours. 
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u* . rt .he oresent ioveMioo the fesrous-sapooite used i. composed of 
Inanembodmiert of the present m«u» 

W tf^n— of *. psesee, « - — - of the 

dichroroate solution is 0.04 M. m *t * 

in another embodiment of the present invention the re.ct.on . effected at 

. temperature in the range of 50 to 200 °C for 1 to 3 .0 hours. 

- — d na W ral ferrous-saponite with the chemical 
forrnma (Naol U* Cao..) I *m. Fe^KS^Al,,) <*P?k contammg only ferrou 
n The sample has been formed at reducing condition. ™^ £ 
can immobile the chromium on the mineral surface and also reduce Cr (VI) * Cr <PQ 
^electrontransferm— 

clay was a prerequisite for the coupled sorpuon-reduction reaction. * «^ 
reduce Cr (VT) are correlated with the ferrous iron content of the clays. When Cr (VI) reduces 
by Fe(lT), 3 mol of Fe(H) need to reduce 1 mol of Cr(VI) to CrCffl). 
Fe 2+ (ferrous saponite) + K 2 Cr 2 0 7 + it * Fe 3+ , Cr 3 ^ saponite) 

When the temperature is increased beyond 200°C, the ferrous saponite transforms into 
ferric saponite and the ferric saponite can only adsorp but will not be able to reduce the Cr 

(VI). . 

The following examples are given by way of Ulustration of the present uwention and 

therefore should not be construed to limit, the scope of the invention. 

Exflmple.l 

Sample preparation and Characterization : 

The clay mineral was scooped out from the walls of the amygdales. It is apple green 
to dull pale green in colour and is soapy to touch The material was ground in ethanol 
medium in porcelain mortar to avoid any oxidation during sample preparation and preserved 
in air tight polythene viols. The chemical composition of the samples was determined by 
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EPMAapd Hitachi S 52 ^ .epamd, deleted b, 

— 300.15meters(N=4) 
(22 I Weight (wr/o; 

Oxygen) 




N^eTofS ale calculated o^basis of 22 O, ignoring H 2 0 . 



Example.2 

XRD studies: 

For powder diffraction study, the ground sample was sieved through 40 micron filter 
to obtain uniform sized material. Less than 2 micron clay fraction was separated by 
centrifuging and filtration Air dried and ethyleae glycol treate4 samples mounted on low 
background quartz plate were subject X-ray diffraction study. The diffraction patterns were 
obtained by Philips difiractometer and Siemens D-5000 powder diffractometer with HOPG 
graphite monochromator. Air dried sample exhibits a strong d (001) line at 1 .54 nm and weak 
lines at O.SlOnm, 0.378nm, and 0.308 nm. These correspond to (002), (003), (004) and (005) 
Bragg reflections respectively. These data are in good agreement with the published data of 
saponite (JCPDS card No.29-1491), with unit cell parameters a=0.52 nm, b=0.92 nm and 
c=1.54 nm. XRD patterns of randomly oriented samples show d (060) value of 0.1532 
±0.0005 nm yielding bo = 0.9275 ± 0.002 nm, 
Example 3 

For chromium-adsorption measurements, clay sample was taken in a 15 ml centrifuge 
tube, to which 0.04 M potassium dichromate solution was added. The contents were agitated 
for 1 to 3 hour, and subsequently heated to 200°C. The suspended particles were dried and 
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for deKrououvg tbe vdeoce s '» spectt „ ms ter pipped vnth » 

XPS mmureme*. were coveted wth Krtfos XPS A» 1 P _ 

The non-monochromatized Mg-Ka A-ray sou* 
hemispherical energy analyzer. The non mo of 

0 ,.V. — rTo Zoo« **. ^ — 

contamination to sample surface, in or (B.E.=284.6 eV) of 

cqt o pV (o 2 of the total Cr) and 5 / /. / ev 
sa0 w two we* peaks at bindmg energies 587* eV O^of ^ ^ 

responding to Cr (VI) and very strong ^eV (0. ^ ^ ^ ^ 
eV (0.78 of total Cr) corresponding to Cr OH) » obs^e* fc by 

n to C.+ and Cr* oxidation state, The XPS studies on the Killari sapomte show 

could be usefUl in environmental management in areas affected by Cr(VT) effluents. 
The Main advantages of the present invention are 

1 . A simpler method for the removal of toxic chromium from water 

2. ft basta for utilization of fe^ 

3. The conversion of Cr (VI) to Cr (HI) is quantified by the peak area intensity. 

4. Work-up procedure is very simple. 

5. The present method does not involve any expensive chemical and hence economical. 

6. The present method is environmentally safe. 
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